OBJECTIVE: This study describes the development and validation of the Diabetes Fatalism Scale (DFS) in adults with type 2 diabetes.
BACKGROUND
Fatalism is defined as "a doctrine that events are fixed in advance so that human beings are powerless to change them" 1 .
In psychosocial and behavioral research, the operational definition of fatalism varies across studies ranging from definitions based on health locus of control developed by Rotter [2] [3] [4] [5] [6] to the definition of cancer fatalism by Powe [7] [8] [9] [10] [11] . Studies by Rotter and others equate health locus of control and its derivatives with the belief that health outcomes are dependent on external forces, powerful others, or chance, whereas, Powe and Weinrich 7 define fatalism as "a complex psychological cycle characterized by perceptions of hopelessness, worthlessness, meaninglessness, powerlessness, and social despair". Interestingly, recent studies suggest that the construct of health locus of control is quite different from fatalism 12, 13 . In a prior study 14 , we used focus group methodology to explore the construct of fatalism in adults with type 2 diabetes. Consistent with Powe's definition 7 , perceptions of hopelessness, meaninglessness, powerlessness, and despair emerged as important themes in the focus groups. However, there was no reference to worthlessness. We found that diabetes fatalism was multidimensional, associated with self-care behavior, and appeared to differ conceptually from the health locus of control construct 14 . Based on these findings, we conducted additional focus groups to explore these issues and, generated items for a scale to measure diabetes fatalism, and subsequently prepiloted the items. In this current study, we describe the initial psychometric properties of a 12-item diabetes fatalism scale (DFS). We assessed correlations between the DFS and diabetes self-care variables, glycemic control and health-related quality of life. We hypothesized that the DFS would be internally consistent and consist of three constructs-emotional distress (despair), poor religious and spiritual coping (hopelessness), and poor perceived self-efficacy (powerlessness)-based on the conceptual underpinning of the conceptual model and the prior focus group findings. We also hypothesized that diabetes fatalism would correlate negatively with good diabetes self-care behavior, glycemic control, and health-related quality of life.
METHODS
The study was conducted in two phases. The study was reviewed and approved by our Institutional Review Board (IRB) for Human Research.
Phase 1: Scale Development
Conceptual Model. After reviewing the literature and analyzing our focus group data, we developed a conceptual model of diabetes fatalism to guide scale development. Diabetes fatalism was operationally defined using a slight modification of Powe's definition 7 , as "a complex psychological cycle characterized by perceptions of despair, hopelessness, and powerlessness". We conceptualized diabetes fatalism as consisting of three constructs: 1) emotional distress (despair); 2) religious and spiritual coping (hopelessness); and 3) perceived self-efficacy (powerlessness). Emotional distress was conceptualized as frustration with diabetes and association of diabetes with lifestyle disruption. Consequently, higher scores on the emotional distress subscale would signify greater frustration and distress from diabetes and greater frustration and distress would be associated with increased fatalism. Religious and spiritual coping was conceptualized as the attribution of the outcomes of diabetes to a higher power as a means of acceptance and coping. Consequently, higher scores on the religious and spiritual coping subscale would signify decreased coping and acceptance and decreased coping would be associated with greater fatalism. Perceived self-efficacy was conceptualized as the individual's confidence in their ability to control diabetes or prevent complications. Consequently, higher scores on the perceived self-efficacy subscale would signify decreased selfefficacy and decreased self-efficacy would be associated with greater fatalism.
Item Generation and Selection. Items were developed from literature review and information collected during the focus groups. The initial items were reviewed by two experts familiar with the current literature on fatalism and administered to a pilot sample of 20 subjects with type 2 diabetes to determine appropriateness and relevance of the items. After expert review and pilot testing, 35 items consisting of statements related to the three postulated constructs of diabetes fatalism were selected for testing. Based on preliminary results from the initial pilot testing, we decided to eliminate a mid-point and force respondents to pick from within the range. Items were scored on a 6-point Likert scale with scores ranging from 6 (strongly agree); 5 (moderately agree); 4 (agree); 3 (disagree); 2 (moderately disagree); to 1 (strongly disagree). Scores on the religious and coping and the perceived self-efficacy items were reversed scored. A summary score consisting of the sum of individual items was created, so that higher scores would represent greater diabetes fatalism.
Phase 2: Evaluation of Instrument
We used billing records from the prior year to identify all patients with type 2 diabetes in the primary care clinics of an academic medical center in the Southeastern United States (n∼3600). We took a 10% random sample (n∼360) and patients were contacted by telephone and invited to participate in the study. Over a 12-month period, consenting subjects completed the 35-items and study assessments listed below. Questionnaires were administered by a research assistant. Response rate was 60%.
Study Variables
Demographic Variables. Age was assessed as a continuous variable but then categorized into three age categories (<50, 50-64, and 65+ years). Race/ethnicity was based on selfreport. None of the participants were Hispanic, so the sample was categorized as white and black. Marital status was dichotomized as married vs. not married. Years of education was assessed as a continuous variable but then categorized into three age categories (<high school graduate, high school graduate, and > high school graduate). Insurance status was categorized as private, government (Medicare and Medicaid), and no insurance. Personal income was categorized as > $5,000, <$10,000, <$15,000, and $15,000+. Employment was dichotomized as employed vs. unemployed. Comorbidity was categorized as 0/1, 2, or 3+ conditions. Current comorbid conditions were identified through chart audit and included: hypertension, heart disease, stroke, heart failure, chronic kidney disease, chronic obstructive pulmonary disease, peripheral vascular disease, chronic liver disease, and cancer.
Metabolic Control and Quality of Life. Hemoglobin A1c (HbA1c), total cholesterol, LDL-cholesterol, and HDL-cholesterol level within the previous 3 months were abstracted from the electronic medical records. Health-related quality of life was assessed with the Medical Outcomes SF-12 (V1.0). 15 We computed physical component summary (PCS) and mental component summary (MCS) scores for the sample.
Diabetes Self-Management. 
Statistical Analyses
Analyses were performed with SPSS V16.0 and STATA V10.0. Data reduction techniques were employed to construct a parsimonious diabetes fatalism scale that incorporated the three constructs defined in our conceptual model. An exploratory factor analysis (Principal Component Analysis with Varimax Rotation) was used to derive a set of factors and maximize the variance of the factor loadings. We used the Kaiser-Guttman criterion (eigenvalues >1.0) to decide the number of factors and associated items that would be retained 20 . Items were retained if they loaded on only one factor with a factor loading of at least 0.5. In addition, items were selected if they correlated at ≥0.7 with at least one factor, and did not correlate at ≥0.4 with the other factors 20 . Item means and standard deviations, item-item correlations, corrected item-total correlations, and Cronbach's alpha without the item were calculated to assess the internal consistency of the scale.
T-tests, ANOVA, and Pearson's correlation were used to examine the relationship between DFS scores and demographic, diabetes self-care, metabolic control, quality of life, and psychosocial variables. Linear regression was used to assess the unique contribution of DFS to the variance in HbA1c. Multiple linear regression was used to assess the independent effect of DFS scores on HbA1c controlling for demographics, comorbidity, and insulin use. Table 1 shows the demographic characteristics of the sample.
RESULTS
Exploratory Factor Analysis. The principal component analysis yielded three factors that accounted for 63.9% of the variance (Table 2 ). Rotated factor loadings were consistent with three factors with loadings that ranged from 0.713 to 0.828. The three factors were consistent with our conceptual model. Factor 1 consisted of five items that measured emotional distress, Factor 2 consisted of four items that measured religious and spiritual coping, and Factor 3 consisted of three items that measured perceived self-efficacy.
Internal Consistency and Reliability. An item analysis of the 12 DFS items revealed a Cronbach's alpha of 0.804 (Table 3) . Item analysis for each of the three subscales revealed Cronbach's alphas of 0.856 for emotional distress, 0.774 for religious and spiritual coping, and 0.769 for perceived self efficacy. Item, scale, and subscale means and standard deviations are presented in Table 3 . Corrected item-total correlation of the 12-item DFS ranged from 0.288 to 0.583 and the item analysis showed that alpha would not be meaningfully improved by dropping any one item from the scale.
Relationship of DFS with Demographic Characteristics. DFS scores were uncorrelated with age (r=0.052, p=0.457), years of education (r=-0.120, p=0.090), or diabetes duration (r=0.107, p = 0.129). Whites (M = 38.1) scored higher than Blacks (M=35.9, p=0.009); men (M=38.6) scored higher than women (M=35.9, p=0.003); those with government (M=37.2) or no insurance (M=37.4) scored higher than those with private insurance (M=35.5, P=0.029); and those with 3+ comorbid conditions (M=38.7) scored higher than those with 0/1 (M=35.8) or two conditions (M=35.8, P=0.029). Scores did not differ significantly by other demographic variables or insulin use.
Relationship of DFS with Diabetes Self-care, Metabolic Control, and Quality of Life. The DFS scores were significantly Table 4 ).
Relationship of DFS with HbA1c. In a univariate linear regression model, DFS score was significantly associated with mean HbA1c (beta=0.20, p=0.004) and explained 4% of the variance in HbA1c. As shown in Table 5 , DFS score was independently associated with HbA1c after controlling for demographics, comorbidity, and insulin use (beta=0.21, p= 0.005). The combination of DFS scores, demographics, comorbidity, and insulin use explained 30% of the variance in HbA1c in this sample.
DISCUSSION
To our knowledge, this is the first scale designed to specifically measure diabetes fatalism. The 12-item DFS is consistent with our conceptual model, has good reliability, validity, and acceptable psychometric properties, and is significantly correlated with diabetes self-care, glycemic control, and quality of life. The reliability of the DFS is supported by the high internal consistency of the scale (α=0.804) and subscales (α=0.856, 0.774, and 0.769 respectively) and the fact that the scale's Cronbach alpha could not be improved by eliminating any of the items. The 12-item DFS has good face and content validity. We started with a conceptual model of fatalism previously tested in cancer research 7, 8, 11 . We then used focus group methodology to explore the construct in diabetes and identified themes relevant to diabetes and generated items for the scale 14 . The items were reviewed and modified by a team of experts and piloted in a small sample of patients with type 2 diabetes to assess appropriateness of the items and determine the optimal response format.
The construct validity of the 12-item DFS is supported by three findings. First, the DFS is correlated with validated measures of diabetes self-care (See Table 4 ). Patients that scored high on the DFS were more likely to report self-care control problems, negative attitudes toward diabetes, and having social and personal factors that impaired good diabetes care. Those who scored high on the DFS were also less likely to report good self-care understanding, adherence to diet, positive attitudes toward diabetes, good self-care ability, adherence to self-care recommendations, and see diabetes care as important. Those who scored high on the DFS were also more likely to have depression and less likely to report having good control of their diabetes.
Second, the DFS is correlated with glycemic control and quality of life. Individuals that scored high on the DFS had significantly higher HbA1c (r=0.20, P=0.004) and lower mental health component scores on the SF-12 (r=-0.24, P=0.001). Third, the DFS was independently associated with HbA1c and explained a portion of the variance in HbA1c. In a univariate linear regression model, DFS scores alone explained 4% of the variance in HbA1c in the sample (beta=0.20, p=0.004). In a multivariate model that included demographics, comorbidity, and insulin use (Table 5) , the DFS score was still independently associated with HbA1c (beta 0.20, p=0.005) and the variables in the multivariate model explained 30% of the variance in HbA1c.
The three constructs that are part of the DFS (emotional distress, coping, and self-efficacy) are theoretically sound and have been shown to correlate with diabetes self-care and glycemic control. Delahanty and colleagues 21 completed a study of 815 primary care patients with type 2 diabetes to characterize the determinants of diabetes-related emotional distress. The patients were administered the Problem Areas in Diabetes (PAID) scale 22 . Higher level of distress was associated with disease severity and self-care burdens. Peyrot and colleagues 23 completed a study of 57 adults with type-1 diabetes and 61 adults with type-2 diabetes to examine stress, coping, and regimen adherence as determinants of chronic and transient metabolic control. They found that individuals with type 2 diabetes who exhibited self-controlling behaviors had better glycemic control while "emotional" or "stressed" adults had worse glycemic control. Quinn and colleagues 24 completed a brief review of the role of religion and spirituality in African Americans with diabetes. The authors noted that religion and spirituality play a significant role in coping with diabetes and other chronic illnesses. These finding further support the validity of the DFS.
There are a number of limitations to this study. First, longitudinal data are not yet available, so there is no data on the test-retest reliability of the DFS or its ability to detect change over time in intervention studies. Second, the sample was comprised of predominantly lower income patients with type 2 diabetes from the southeast, so it is will be important to further validate the scale in a more diverse population and among patients with type 1 diabetes. Third, our data did not include a measure of health locus of control, so we are unable to assess the correlation between the DFS and locus of control. However, recent studies suggest that the construct of health locus of control is quite different from fatalism 12, 13 .
In conclusion, the 12-item DFS is a brief, easy to administer, valid and reliable measure of diabetes fatalism. It may serve as a valuable tool to identify patients experiencing high levels of emotional despair, hopelessness, and powerlessness linked to their diabetes that may benefit from targeted interventions.
